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(54) OXIDE OR SIUCA-BASED HLLER HAVING MODIHED SURFACE AND ITS USE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To produce a filler having low damping effect and high abrasion resistance 
and useful for producing an automobile tire by treating an oxide or silica-based filler with a specific 
silane. 

SOLUTION: The objective filler is produced by reacting (A) an oxide or silica-based filler with (B) 0.1- 
25wt.% (based on the component A) of a silane of the formula. R1R2R3Si-X1-(-Sx-Y-)m-(Sx-X2- 
SiR1R2R3)n (R1 to R3 are each a 1-1 80 alkyi, a 1-180 alkoxy. a 6-120 aryl. etc.; which may contain O. 
N or S; at least one of R1 and R3 is an alkoxy, an aryloxy, etc.; XI and X2 are each a 1-120 linear, 
branched or cyclic alkylene; Y is a 1-180 linear, branched or cyclic alkylene, a 6-120 arylene, etc.; (m) 
is an integer of 1-20; (n) is an integer of 1-6; (x) is 1-8) at 50-220° 0 optionally in vacuum. 
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R' R2R3Si-Xi-(-S,-Y-),-( 

mm t fummm^ii^m o >t t j; 

6 - C 1 2 T 'J i L < {±r U -;Ujr df- i^. t Jt{±C7 - 
c 1 8 TJl^fUr U -yl/ 1 L < «ir/U#;l^T 'J -yi'^tdf- 

fILSR'*^(?>R3c7)'>-;^f< t i, io*<T;l^n 

•Chh^-ki^n-tL. X^hXX^xm. |3I-t,L<ii 
m-^ ^ ;t:(47?#Sl C 6 - C 1 2 S*«SiJ 0 Ji^T'V t J: < 

lkt.t-i\±'r-{'mmPii:^l>zLX^ ( I ) T-H^tt^ 

?^T. 5 0*>/=d2 2 0'•ccr)Sl;K•cs:l^^^•^^:l.^^•c^»J^> 
[000 1 ] ip.%m\t, mmt^mm^'^^fifzmim^ 

( o X i d i c ) t.tzii.^^ S(si 1 iceous) 

RiR2R3Si-X'-(-S, -¥-)„-(■ 

^^CJ-Cl8r;^'^f/^i L<<4Ci-Ci8ryP3^i', c 
6 - c 1 2T U t L < (ir y wi^^dr , t tziic^ - 
C 1 8 T)\^^)VT >J t L < {i:T;U^yPr iJ -;U3t-df 

fflLSR'*>'?>R3«iJ'-=5r< 1 1 lo*i;r;k=7 
df- , r u -;ix3r i ?^^{ir /u^/t-r u -;pjt^ v« 

P=5r 0 . ffiStc^«S?Pt'*> T t i V /tti 

C,2TiJ-;l^. C|-C8r;P3df>'t?t(4b Kodfi^» 
Hi'^ /i«43f Ce - c 1 2 mtim 0 3i^•CV t J: < 
^^cCj-Ci8r;i-=3fW'y«, ^{iCe-c,2TU-uyi£ 
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:-S,-X2-SiRi R2R3)„ (I) 

[0002] finl^ttte itXj^'junr^;^^- y ( d u 

r o p 1 a s t i c ) m'^mzmixy£.m::i'M.?k(7i^m 
i>zmzim^mm\msmvff^4 514 2 3 1 ^fc 

i:lX4 7 04 4 14^l,Zim^tlX\>'>&9mX'f> 

0, -e-TT-w, Wis 

(R„i(RO)3.„Si-(Alk)„-Ar),)2(S), 

x-m^tihit-^m. mzh'x (h'jxh^i^xuyi-rn 

tvp) 7-hyxii-7^ vx'^m^^mmtx^^t, 
izMm^ixx\>^&W!m^TX'^<7)^mir-( mit-^mi± 

[ 0 0 0 3 ] 7|t|il«r|f Sg4 5 1 4 23 1^fcJ:y4 

7 0 4 4 14 ^n^m^imiz^iUKco^m^^zit 
LTfi!!:^'r'(iiai«i^t^^p- K2:iSjt-r«.7t*^«TO3x 

imJkttz\itr^'K^im\i. «V^r>-f>^ (dam 
ping) S9SfcJ;tA';^>,«ei^1t^iK-r:: i:*»^>. 

xm^-^hi.z^{zmmxhh. 

tz\i1r^9.^m^bi^ ( I ) 
S,-X2-SiRi R2R8)„ (I) 

(i. i*><i>8co?s5-^-r] x^^tihi^yy^. mm 

^^fz^i'r ^ %%mMi:mm\,zLX^ ( I ) X'^^tit 
i^^yiO. 1 *»f> 2 5*J|%cO*T'fflV>-C , UMizM 
ST, 5 0*»<=>2 2 0X:cOJSJK-CRliB§-ti:SitT'tl<5 

[0005] :^imiz^^mzMm^j:'^^ymii. x' 

jf^'-f-Uy, rVWy, Kx>Vy, 2, 2' - 
jrdfi'>>'X^U'y, ^^l^yf^ (2. 2' -:t^i^x 
■f l^y) , xf-lxyt'X (2,2' -jf^j^xf-P 
>-) , 1. 1' -f-^S/xf-L-y, N-;)<f-;l^-N' . 
N" -i^'xf-l^y^/itia, «-p-dfi^yr^iS*^^ 

{4J: o«v^M^^i«?)a, mn£i, 2. 

>, N. N' , N" - h Uxf-l^Vi^cJil ,3.5- 
in, PLLC - http://www.sughrue.com 
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a^^-r^ 5^ ( I ) X'^^ixt> 'yymj:}::X^hh . * 

-m,^^^tfz\t^^')^-m^^^^mmLx^m'thiit^ 
[0006] ^mm^oi^'yym ( I ) \trti(^m^ 

m^(^-^m:mmm:h^ : a : HC l SrHftRiS-ti:^ 

#J§«?*~-3 0?tJ^J^ + 8 0rc7);aJSr^S|BltgT*l> : 
RiR2R3Si-X"SH + HS-Y-SH + S,-C 
I2 -^RiR2R3Si-X-S, + 2(V-S,.2)«-X-SiRi R 
2R3 + HCl 

(Kmmm\iZmLX{t. mt^iV^ ouben Wey 
l.Methoden d e r organische 
n C h em i e . 9^. 88ffH(1955)ioJ: 
l/*E 11^(1985). Thieme Verla 
Stuttgart i^mr^:! t ) . 
[00 07] B : TiS : 

RiR^R^Si-X-Hal + Hal-Y-Hal -f Nag S 

-X-SiRiR2R3 



-h NaHal 

~2 0;^^i^+l 2 0rc^^aETR^E$ii•^^'^b^^r* 

( I ) commi:mznmiznozt^^x^^. 

[0 0 08] *fMWi;. ^Me2S, l^^. Me(±Uf- 
[0009] ifiii: LT#jitc{ir/l/n-;W«. mtl^i 

xf-wy^lir?-;!^. 1. 2-^iXf\. 3-~rntflx 

vy^}^-'}V. 1, 4 -T^r^yS^'^-/^. 1, 6"^^ 

^ y i;^:^-MzM t X ±Kr a -^m t j^mm . mm 
^^^y. ^^^t>\ ^i^^yts:\L>i<^WL^^. MtWi 
rf-;l/X-7^yl', T-h^t Hn:?^^. 1, 3-i^':t^ 

[0010] !R(ciffil'3r>'^y5i«i:TIE05tt3fflat" 



[00 11] 
[^tl] 



.1^ 



SKOR), ,j 




Si(OR)3 IV 



8i{OR), 



(RO),sr 



(RO)3SI'' 



"Si(OR)j . yj 



n 



vn. 



[00 12] ^idr 

R = C H3 , C2 H5 ^ 
x= 1 -8, 



n= 1 - 1 0. 

m- 1 - 1 0. 
[0013] Mt^'C 



Patent provided by Sughrue Mion, PLLC • http://www.5ughrue.com 



(4) 



Wra¥9-1 2 92 2 



too 14] Ut2] 





OR 

I 



[00 15] 

R=CH3, C2H6« 

x= 1 -8, 
n=l-10. 

[0016] m'im^isj^v:iry(^mmi^t:c^'jm 
i)>h^<ommx'>^ym ( i ) tRjcL^i., ztK^a 

[0017] ^t^^WJa^^>(O{iTfe«t>^0T'^)•s. : 
^ix^h. tmmn (BEx^ra) *s5*»<ii ooo, 

if 3ilw(± 2 0 *^/i> 4 0 0 m V g T'±SiF4^-9--f XA^ 1 

^Mi>zm<r)±^m^m. mtnAi. Mg, c a. b 

[00 18]- BET^M«*^2 0*><i>4 0 0ni2/ 
g T-±M4^ll@*^' 1 0 *^<b 4 0 0 n mW-^^ir^ 

[ 00 1 93 - 55^^r>f Kts, fiaj;t(f;^>j-u yfcj;:;'- 

[0020]- :^''7XWmiiJ:t/^^:^Wmm&, (-7 
[002 1] ^ ( I) T'^§ix&7rU:^'-7-1^Ci^7y» 

txm'p. ^mtfMM^T. 5o*><i2oo°c, «mi<z 

J±5 0*>^> 1 3 0-C(0?fiKfllJt^B6-r-*)§c icOSSS 



'^'.zm-^^hzti^^mx'hh. m^z\±. z<r>r}v 
[0022] i«i^ffiffi«collifist-ffl»'^l.(2SiflJ^r^ii 
fz\tij)Vif^vm'^Ym£i^X'hh. m\zm'mh<n\i 

;Ur;l^3-;l/, n i -tT^' ^'y-yl^, 
xf-w-y^^-Un-;!/, l. 2-fcJ:tA'l, 

>-r'j3-;l^, 1, 4 -r5'>'>'':t-^l', 1, 

i^'^-MzM t X ±mTJ\^a-jmt^mm, iiitt 

^yl^x-x^l^. T-b7b Fo79>^s 1, S-i^'^t^V 
[0023] #3g^rSg&T<i. iSmii^^mttti^im 

mmcoykmmmizit^m ( i ) ^**fij?sfc LTasjpt 

fcf^. ffiSCK^&*»tt, *«)5 0*^<b2 2 0''C{ZjD^ftf 
i,Zi:X'7)V-a-/].i:^i:mt:'th. aiJcO^^"C<i, ^ 
WcoSSJStz-ffc^ti ( I ) LtffiSn 
5 0*>f> 1 0 ortcJpjSiL,, riSiLtzm. Q:M^zM 
ST"C16«6Sr 5 0*>i?> 2 2 O-C-Ctf ^ , mmiZXTU- 

^mhmwx'h^. 

[0 0 24 ] St ( I ) x-m^tit^^ym^^x-iX^^t 
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^;^(ultraturrax), •^i:^B)^7'^—h'tJJ: 

X/-tA.VIi:^V "/ hT s V (shear-s 1 i t 

dissolvers) ^t'SrfflVK tt«(C#MvStt 
Mc^^r. ^ffl (i|!!j2 0°C) 1 0 0X:<7)iflJKTm 

0 0*»^>4 0 0 0CO;KUxf-^>':t=^if>f h\ TlV^^lV 

jD^-ti-i'Sf+jBfi!. T/V^JU^i^vyv a-)l'i.-7-)l'm. 

mUil "^ivcrtx-^vy:^^^^ N't 1 - 

[00 2 5] ^c^^i-Bi?S4'i0i^7>-« ( I ) <r)nmts:W[ 
-^8 5M%. «:tJf3itC{i:5*^<^5 0Si%TJ>i>. 

[00 26] WM^j:^h^j:h^SX'\i. WMim^k^fz 
t^'^h. zcT)^^. i^^y ( I ) cnmmttzii^'if^ 

^^(.(n^^TXRm^^fzm, m^. xr]^-^m. t 
mMmaTcr>mm9m^mi. wmui^j^ i o os« 

^^tz 0 3 0 1 0 omM3co^WMXf)t. 

[00 27] ±ia?E;««-/:^Avx^-A-.yf-^iajt-r 

htzisb(r>:il.ii LXit'^^MzMi.xt.tz'^m^l^h 
mmxhh , #3i^^B)«;:?"A{i;Mttt'W. H o f m a n 
n. Rubber Technology, Gentn 
er Ver 1 ag, Stuttgart 1980^ 
i:<^^>>z^^ixX\^t. Z.ti(><,z\it 0;b<tTIS*^if 
tlxh : 

BR - ;KU:/:J'x'xy 

ABR - y^''J3iy/r^^))vm.c^.^T)V^)V3i 
CR - ;Ki)^npru:^ 

IR - tKU^V^W 

SBR - X^W>-i-*»*n*^(i6 0, i?3itii2 



0 A, 5 0 ajl%cO;x. ^ V y/y :? yx y 3 ;K 'J 

XSBR - x^vy/'f^=Jx.y<r>air^^)'7-mh 

(^^a^L/cffitt^ry v-ffl(7)^*»*n - 3 om.m. 
%) 

iiR - >f vrf-i^y/'-f yri^ycTirj^f'jv-ji 
NBR - r^';n^hij;i^-&^ra*^5*»^>6 0, if 

JStcli 1 0 *»^> 5 0S*%cO7'^ i^^xy/T^ U P- h 
HNBR - U^hL<\i.^-^ymn^RztJ^ 

EPDM - xf-uy/TotfU-y/i^'xywa.-KU 
[ 0 0 2 8 ] Jpj!S:J'A<i. Sll^{c»i<bnT»r^i>:^rSfc<J: 

Miz^ji^cTimnm^j^miA'^mmsjmx^ 0 . mx.i£ 

rtSB S =3{-9-- Srfflv ^X t t ffiS<Ofl!lcoB<;»iJJ: 

1 0 o*>/^ 1 8 ox:<7)iaKr?s^L;t«:. m^?^ {nm 

IfiJ ) $r 5 0 1 2 0 'CTII-^-r I. i t =5: t'XWm^m 

X'3b&. zriinoi,zi5\^x. :^mmi,zmiomm9m^ 
mitiimzmzm<7)-imi^ t < {4^jgtt3t««sr«ffl 

•thzbij^mx'ht. wctnmui. mc^mmtL 

twtt. zcom'^i,zm^'^tK^:fj~^syyy -vi^lt, 0k 

y r-^-'X^mi^^y^^ivv^'^ v ^-nmf.z^'^x 
mk^ixfzBETnmm^i oi)^h s o om^/gox? 

--lO-y^ •y^', flaixtfSAF. ISAF, I I SA 
F, HAF, FEFttziiGPFry'y:^Kct'X'hl. 
[0 02 9] itttcjfii^rf Any M-yh'Wi, #^rfA 

1 0 om&^^mmiz tx^Mdz^^t^h i o osasp 

co*-;Ky7'9 yi?(can;cTtf«{co. l*>fe5 0S« 
-1 5 0mAS^'^^^-ti>, 

[0030] :^mmisin^m^im^^fcmm^'-uco^m 

T14, -Kf^d-MzmtX'^fSL^M.htrSMmxhl. Kf 
a^^Bga'AJiW-tffW. Hofmann, Rubbe 
r Te c h n o 1 o g y , G e n t n e r Ve r 1 a 
g, Stuttgartl98 0^ t'CTi^iZMS^^tLX 
1,^1.. ZtlhlZitfOMfrm^^-^ttll : 
BR - 4tU7':J'>'xy 

ABR - 7':?yxy/T^'J/W»Ci.4T/l'=^f>'l'X 
CR - ;K'J^'narwy 

IR - TtiV-^vy'uy 

SBR - x^wy-^w**u*>^>6 0, ifjS{C{±2 
0 A> 5 0 SS%tfOX y /y i;'x y 3 .+r u v-is 
XSBR - xi~uyxyi''Jjiycoa^^j'?-mt 
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9 7 h .-K 'J ( itg-^ L fcSittt y v«-a«o^:tJI 
*n -3 0S»%) 

iiR - -^yr^wy/-fyru-y<03;jfi;v-a 

NBR - T^'Jn:ih'J;t.^Wfi*^5*><^6 0, # 

HNBR - gP^t L<{S^^*^NBRa'-A 
EPDM - x^W>'/7'Pt''I^y/>''xyf?)3,1fi; 

::fMi. mUf3-\3';J'm¥fliiWm^4 4 7 0 6 6 
#{cKai$nT t ^ !> J; 0 izumz ij ;i/x-T;k!® S 7t 

5 0'CJit±«or:::3j-yfi^L- SB Rd'A(2jP;tT 

m. %mL m\. mm. ^ -/i^x. mmm. -^mm. 

:^-fUt5XX/\z'X ( Mlxh^x>-iJ;lx7°atVl^) fh 
- 1 0^:;i/c7)x^i^>-;t^1^'f Ft F y-;P£0#Jn 
-h'Jxhdfi^>'9>fcJ:T/tFp^i^S-^:t;KUj>> 

[0032] ±B^j^mi^m^m.Tm\^htiK >i<ojt 
h^Ai:^i,zixmti£o . iii>h5omm%cr>m.x 
[00333 'msmA kimm) t Lxmn. 

0 hi,z. ifmm^d^M.oy^^y\^\,zMWmmis 

7E3l?^$f : C H 

imffl 33.7 6.2 

33.4 6.3 

mm2 

( EtO) 3 S i -CH2 CHj CHj - (S4 -CH2 CHa -O-CHj -O-CHj CHj ) „ -S4 - 
CH2CH2CH2-Si(OEt)3 
(n = 3) 

g ( 1 . 5 * /l^) «^;^)g^t;-^ h U '^7^ t 1 4 4 g 
(4. S^)V) cnmnh 183. 9g(0. 765^: 
Ttm-^^ : C H 

itSlffl 32.2 5.9 



0. i*»^> 1 oaa%. »jgwio. \i)>(>5mM.%<r> 

[0034] ::<7)JoiSE{iftSt: 1 0*><?> 2 0 Of'i-lVcr) 
EJJTI 0 0*>^2 0 0"C, iffaWil 3 0*>^> 180 

[0035] ^^mmmmMt d-^foji-^Jiji^coa 

[0036] :^sf6Hfl(c^^ J)pJS3fJU{i, ^f^frcolJJt, 
[0037 J 

(EtO) 3 S i -CH2 CH2 CH2 - (S, -CHj CH2 -O-CH2 -O-CH2 CH2 ) n-S, - 
CH2CH2CH2-Si(OEt)3 
(n = 2) 

4 0 0mLt0X^'y-/l/i:4 0 0mL«h/Pxy*»^>|^ 

1. j§^?B-^!fSl+T-l 1 7 g ( 1 . 5^;k) «*E7KNa2 

5 S: 1 4 4 g ( 4 . 5 cJ^JSSt-i^tZjaoStC 1 a# 
IBjaufRLTt, ■?-<Of|fc«l5J»-3-:7nnrne;l^M>xh 

^v-j^9>'?r24 0. 4 g ( 1^:;U) -etTS 

mfx imm\imLfzm. t-x (2-^'aoxf-/i.) * 

17 3. 0 g ( 1 WMhtz. mz 1 0 

S-*ST-C'm»$-ti-;t;. ft5]K*i2 OOmPa-s (25 
t:) <0*Sfe?Wme4 7 5 g#!^c. 
[0038] 

S S i 

38.5 5.8 % 

39.0 5.3 % 
IV) tf03-^'pnrnt;l'F'Jxhdf.i^x9yi: 1 9 
7. 5g(l. 1 4 2^;l-) cOh'X ( 2-^'onx^ 

[0039] W«*<5 0 0mPa • s (25^) 
?W^!H3S:4 5 3gt#;t. 
[0 04 0] 

S S i 

41.7 4.6 % 
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32.4 5.9 

mmms 

(EtO) 3 Si -CH2 CH2 CH2 -(S4 -CH2 CH2-O-CH2 -O-CH2 CH2 ) n-S4- 
CH2CH2CH2-Si(OEt)3 
(n = 4) 

5g ( 1 . 2 5^;^) c^^7KS'(t^hU^A^ 1 2 Og 
(3. 7 5^;^) <7)R«i: 1 2 0g (0. 5^;^) C03 
TcS^tlf : C H 
ItSffi 31.3 5.6 

31.3 5.6 

(EtO) 3 Si -CH2 CH2 CH2 - (S4 -CH2 CH2 -O-CH2 CH2 -O-CH2 CH2 ) n - 
S4-CH2CH2CH2-Si (0Et)3 
(n = 2) 

5g(0. 7 5^)]^) CDmyi<^m'it^hU^M.b7 2s 
TtMi^^ : C H 

ItJSffl 35.1 6.4 

35,3 6.5 

(EtO) 3 Si -CH2 CH2 CH2 -(S4 -CH2 CH2'-CH2 CH2 CH2 CH2 ) n-S4 -CH 
2CH2CH2-Si (0Et)3 

( n- 3 ) 

^ifiWlco^jilKci^o/::. Ztl^:f^^i,z:H\^^X. 2 34 
g (3^Jl) 0*7K»k'^^U'>JUfc2 88g (9^ 
Ttm-ifVf : C H 

ItStffi 36.8 6.6 

36.7 6.5 

mm 6 

200mLCOh}lJ^yizmmm2COit'^m^4 0. 6g 
MM^-ttz. 4U^y h;^c7)hy^'X>'(i5 0 0gc7)Vu 1 
kas i 1 S (mmmrni^'J:^. BET^Smft;! 
8 0m2/g, ySWx;^ (Bayer AG) ) t^X-o 

1 1 Of)^^ 1 3 O^TSf^S^tC*^ ( 2 OmmH 

[004 5] ^Maz 



41.2 4.4 % 
-^pnrntVl^hUxh^fi^i^^yi: 1 7 3g (1^ 
;^) cr>\zX (2-^nnx^;^) j^/P-^-yU^RjE^it 

[004 1 ] tt«*^'880mPa • s (25^) CO?gfe 

[004 2] 



S i 
3.8 
4.0 



% 
% 



2g (0. 5^;i^) 



S 

43.9 
41.6 

(2. 2 5^;^-) cOK^i: 12 0. 
^0 3 - ^ n n 7'' n tv h ij X b i/- 

(0. 5^JU)cr>l. 2-e'X (^nnxh^a^^i^) x^ 
y5r5 0 OmL<7)X:?'y-;^4'TRiiB§-ti:/c. iifeffi*^ 
ft2r2 2 3gtf/::o 
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